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Adopting C2CAD Model To Eco Capsule
Wardrobe Design
Marzie Hatef Jalil, Siti Shukhaila Shaharuddin
Abstract:— This study aimed to design a series of essential clothes made of Eco-fashion materials, especially recycled content in the capsule
wardrobe. It has been designed to develop strategies during the clothing design process and promote the use of Eco-fashion materials in the fashion
and clothing industry. Guided by the concept of C2CAD model, this research applied multifunctional convertible design in fashion and produced an ‗Eco
capsule wardrobe‘ with ten pieces of clothing. Besides, this study has applied Computer-Aided Design (CAD) for using the jigsaw puzzle technique in the
pattern-making process as another sustainable practice. This paper focuses on the most important casual clothes which can find in any women‘s
wardrobe. The research methodology included design concept, design experiments and evaluation stage. Based on the C2CAD model, the Eco capsule
wardrobe evaluated by a focus group of twelve participants to assess quality and design. Overall, the Eco capsule wardrobe is perceived as casual,
good quality of materials, using Eco-friendly features, multifunctional, comfortable, good appearance and design. The proposed prototype of Eco capsule
wardrobe provides an example of Eco-fashion design that will reduce landfill clothing waste. This may lead to design sustainability, where clothes can be
disassembled and recycled easily after use. Clothing design for Eco capsule wardrobe provides practical application. It may educate and promote the
use of Eco-fashion materials that support fabric recycling activities.
Index Terms:— Capsule wardrobe, C2CAD model, Clothing waste, Eco-fashion material, Multifunctional design, Sustainable design, Textile recycling.

——————————  ——————————

1 INTRODUCTION
The fast fashion industry provides fashionable items from the
catwalk into stores with affordable prices and a variety of
choices. Therefore, consumers are interested in purchase
more clothing items than what they need. Because of this
reason, it is important to understand the issue of
overconsumption, which contributed to fabric and clothing
waste. Thus, this study adopted the concept of a capsule
wardrobe as a solution for managing the number of clothing
based on essential needs. The capsule wardrobe is limited
clothes which can be worn in different ways and create
different outfit styles [1]. The benefits of using a capsule will
limit the purchase of clothing that is unnecessary, as well as
saving time and money. On the other hand, available clothes
in the fashion market may have not been produced based on
the sustainable characteristics such as the dyeing, design and
production process. The concept of using a capsule wardrobe
can be environmentally safe. However, it can negatively affect
the environment during the production process. Therefore, the
fashion and apparel industry affects the society, environment
and economy. The importance of incorporating the sustainable
issue into fashion has been showing effects on the people,
planet, and profit in the economy. One of the ways to achieve
sustainability in fashion is using Eco-fashion materials in the
design process. According to Joergens [2], Eco‐fashion
clothes are designed with Eco materials to reduce
environmental impacts toward improving consumer profits and
the health of the community. Hence, this article addresses the
potential of a capsule wardrobe to reduce environmental
impacts related to clothing production, consumption and
disposal.
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After analysing previous literature and the Eco-fashion clothes
available in the fashion market and identifying obstacles, an
Eco casual capsule wardrobe is proposed to provide the
needs of recycling activities. The main goal of this research is
to create a capsule wardrobe contain Eco-fashion materials
with ten important pieces of clothing. The objectives of this
research are to 1) identify Eco-fashion materials such as
fabrics, lining, thread, closures and dye; 2) design and
construct a clothing collection in Eco capsule wardrobe and 3)
evaluate the overall results of the clothes. In general, this
study suggests design for a series of essential women‘s
clothing in Eco capsule wardrobe in two potential actions
toward reduction clothing waste in the fashion industry; 1)
supports Eco-fashion materials made of existing clothing
waste and 2) prevents clothing waste through reduced
purchases. Overall, it was found that using Eco-fashion
material lead to making an Eco capsule wardrobe with positive
feedback. Hence, it will help to preserve the environment in
the clothing production process, clothing disposal as well as
recycling them.

2 LITERATURE REVIEW
2.1 Eco Capsule Wardrobe
According to Fletcher [3], the lifespan of clothing can be
extended with sustainable fashion solution. Heger [4] stated
there are motivations among people to possess a capsule
wardrobe toward increasing the extending of clothing life, as
well as reduction clothing consumption. Therefore, the concept
of a capsule wardrobe helps people, especially women to limit
and manage the necessary number of clothing in the
wardrobe. Hsiao and Grauman [1] specified that a capsule
wardrobe is included essential clothes which are like a puzzle
help to set and wear clothes into many different outfits (see
Fig. 1). Choosing and matching the clothes in the wardrobe is
a physical and psychological movement [5]. Maldini and
Stappers [5] stated that making the individual wardrobe is
depending on the characteristics and people‘ behaviour.
However, the basic information on making an individual‘s
wardrobe can approach to specify the most important clothes.
A capsule wardrobe may lead to environmental problems
during production, consumption, as well as the disposal [6].
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Hence, the need for a sustainable fashion, also known as Ecofashion, that takes into consideration the entire lifespan of the
clothing is a significant issue [7]. Therefore, creating a capsule
wardrobe toward sustainability is understandable [4].
According to McDonough and Braungart [8], Eco-fashion
materials are made of organic, recyclable and renewable
contents. They can be found in fabrics made of cotton, wood
pulp, and plastic bottles [9]. In addition, available clothes in the
fashion market are claimed as Eco-friendly products, though
the applied dye fabric treatments and design may not have
sustainable characteristics. This clothes often utilize some
synthetic materials to create the desired support or structure of
the design, though it harms the environment [10]. Therefore, it
is needed that clothes are designed based on the sustainable
protocol that is truly Eco effective and sustainable in the
fashion industry.

Fig. 1. The concept of the capsule wardrobe
2.2 Sustainable apparel design ‘C2CAD’ model
Jin Gam and Cao [11] developed the Cradle To Cradle Apparel
Design Model as named ‗C2CAD‘ by integrating a sustainable
development concept, Cradle to Cradle, into current apparel
design and production for the fashion and apparel industry.
The significant concept of C2CAD model is that sustainable
features are considered to make decisions during the design
process. By using this model, three sustainability pillars
(people, profit and planet) are addressed during the clothing
design process [11]. This process can be economical through
prevent pollution and social development. Therefore, this will
give a better environment such as good living quality among
the communities [11]. Using the C2CAD model, designers and
manufacturers select fabrics and materials based on their
inherent human and environmental health and safety. This
model was applied in the design of children‘s knitwear [11] in a
knitwear manufacturer in the Kyunggi, Korea and men‘s jacket
design [12]. As shown in Fig. 2, it has consisted of four steps;
problem definition and research, sample making, develop
solution and production [11]. In the first stage, designers define
problems and analyse the market to understand the people‘s
need. In the next stage, designers assess materials based on
their feasibility as biological or technical nutrients. According to
the biological nutrient is a material which can be composted
returning nutrients to the earth. On the other side, the technical
nutrient in an artificial material that can be recycled into a new
product of the same quality level as the original. In stage three,
designers and manufacturers will collaborate with other
companies in the supply chain to solve material problems and
support environmentally friendly materials. The last stage is
the production. As mentioned before, in this model, the
materials chosen are recyclable [13]. Therefore, materials are
needed to be a technical or biological nutrient. Furthermore, in
the recycling process from post-consumer clothing, the blend
of two different materials in the fibre‘s construction is a major
problem and this can be one of the main reasons for not
paying attention to recycling [11]. Therefore, design for
disassembly toward easy recycling in a capsule wardrobe is a
significant point.
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Fig. 2. The Concept derived from steps of C2CAD Model
2.3 Zero-waste design and multifunctional design
The production of the capsule wardrobe will be made in an
effort toward sustainability in mass production. Thus, all
clothes pattern can be designed by utilizing CAD which is a
necessary step for any product to be produced on a large
scale [14]. Moreover, Gupta [15] stated with developing
materials into clothing production systems, the design must
move from the traditional design in 2D to 3D. Additionally, the
pattern-making process becomes an essential trend of the
fashion design process to create sustainable clothes [16]. The
jigsaw puzzle is one of the best zero-waste fashion techniques
[17]. In this method, a designer can design with a single piece
of fabric all big pieces (bodice and sleeve) and small
components (pocket, cuff and collar) without any fabric waste.
We calculate the length of the fabric and start to place pieces
for making a new style [17]. All pieces are placed next together
like a puzzle, a geometric area was fixed to create clothes with
minimum or zero fabric waste [18]. Hence, the ability to
incorporate Eco-fashion design with jigsaw puzzle technique in
mass production is possible under collaboration with the
technology. Apart from the concept of zero-waste fashion
design, people need more aesthetically good designs [2].
However, the perception of Eco-fashion clothes is observed to
be unstylish and unfashionable [19]. The idea of a capsule
wardrobe needs a specific style based on the Eco-fashion
design approach discovered by Wagner and Chen [20].
Hence, multifunctional convertible designs are one of the new
styles in the latest Eco-fashion [21], which aims to create Ecofashion design from an innovative idea. Koo and Dunne [22]
stated that multifunctional clothes are designed with small
parts that can be worn independently, detached, or replaced
with other parts. Hence, the number of clothes in the
wardrobes will be decreased. Therefore, to promote Ecofashion and reduce clothing waste, designers can develop
Eco-fashion clothes more functionality [7] with new concepts
such as zero-waste design [17] and technology-enabled
design [23]. It leads to encourage consumers to be involved in
sustainable practices and contribute to reducing clothing
waste. It has been seen that people evaluate Eco-fashion and
sustainable clothes based on quality, design and style [20],
[24], [25]. People need to assess the quality of the materials in
sustainable products before deciding to buy them [26].
Furthermore, Stone and Farnan [27] claimed that appearance
and design feature is one of the most important product
aspects used by consumers to evaluate Eco-fashion clothes.
Likewise, one of the reasons that people are not buying Ecofashion clothes is that they evaluate the design at first glance.
Since based on Moon and Lai [19] and Sisco and Morris [28],
the perception of such clothes is observed to be unstylish and
unfashionable to consumer‘s need, therefore, the tendency to
buy the Eco-fashion clothes are scarce in the society.
However, according to Van Nes and Cramer [29], as well as
Cao and Chang [13], recently people have also shown
willingness to wear functional and flexible sustainable clothing.
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3 RESEARCH METHODOLOGY
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4 RESULTS

The methodology of this research includes three sections: the
design concept, design experiments and evaluation. First, a
survey was developed to investigate the design concept. The
questionnaire
was
formed
into
three
categories:
demographics, involvement with a capsule wardrobe and their
favourite casual wardrobe. First, socio-demographic
information was obtained to determine respondents‘ age and
education level. The second section of the questionnaire was
related to participants‘ involvement with their clothing in the
wardrobe. It was included as items measuring product
involvement. In addition, product involvement with essential
casual clothing wardrobe was measured by Zaichkowsky [30]
personal involvement inventory. The third part of the
questionnaire was about their favourite casual wardrobe which
was included multi-choice questions with Likert scale
questions from one means ‗strongly disagree‘ and ﬁve means
‗strongly agree‘. The questionnaire was designed to study the
people‘s perception and acceptance of the capsule wardrobe
by focusing on making a profit and helping the people to save
money and time. Hence, the involvement with capsule
wardrobe questions was adapted from [1, 4, 11] and
measurement items for making favourite casual wardrobe
were referred from [4], [31], [32]. Prior to the survey questions
about a capsule wardrobe, a deﬁnition was provided to inform
participants about the term‘s meaning to allow them to respond
more precisely. The inquiry was carried out as a hard-copy
survey in Malaysia and Iran in March 2019. A surveyor visited
the site to administer surveys and gave questionnaires directly
to young women who were willing to participate. Likewise, the
questionnaire was programmed with Google Forms and the
link to the questionnaire was disseminated. Before the
collecting data, a pre-test was performed with five graduate
student who has age between 20 to 30 years. Participants
were prompted to choose different types of clothes to make
their capsule wardrobe. Statistical analysis software (IMB
SPSS) was employed and a simple descriptive analysis was
used to study the online data. In the second stage, guided by
the C2CAD model, an Eco summer capsule wardrobe was
designed and developed through a workshop in Jun 2019.
This study has applied the concept of C2CAD model [11] and
adaptable clothing design [13] to create multifunctional
convertible clothes in Eco capsule wardrobe through a design
experiment. Subsequently, the jigsaw puzzle technique is
applied in computer-aided design via using CLO3D (3D design
software for apparel designers). A workshop was composed of
three young fashion and clothing designers with more than 4
years of experience in casual clothing design and interested in
a sustainable fashion. In the third stage, according to Patton
[33], a semi-structured interview can help people to
understand and describe a phenomenon, where they can
discuss it with others. The invitation letter was sent by email
for 72 Iranian women who participated in the survey of making
a favourite wardrobe. However, only twelve of them accepted
the invitation. Therefore, an in-depth interview of twelve
women consumers (between ages 20 and 30) was developed
to evaluate the design and quality of the Eco capsule
wardrobe in July 2019. The audio recordings were transcribed.
The duration of the focus group discussion was about 60
minutes. The four questions were developed using literature
reviews [13], [23].

4.1 Stage One: Design Concept
A total number of 214 respondents completed questionnaires
which were distributed. But only 128 respondents were women
who were in age between 20 to 30 years. Regarding the
women‘s age, 60% (n=128) have a specific age in regards of
the purpose this project; So, according to Warde [34], a
response rate above 30% is excellent for social science. Table
1 includes the results of the characteristics of the sample. The
most (43.8%) of women respondents possessed a bachelor‘s
degree (n=56) with most purchasing every 3-4 months (n= 87).
Regardless of religion or culture, people desire to have a
wardrobe of essential casual clothing (87.5%). Most of the
respondents (66.4 %) were not familiar with the word ―capsule
wardrobe‖. Although 67.5 % of respondents claimed that they
might find the necessary clothes in their wardrobe, 87.5 %
were interested in possessing a package of essential clothes.
According to the quantitative findings, the capsule wardrobe
means interesting (M= 4.87), exciting (M= 4.84) and important
(M= 4.72) to them, respectively. Table 2 and Table 3 are shown
descriptive statistics of their favourite casual capsule
wardrobe.
TABLE 1
DEMOGRAPHIC PROFILE OF RESPONDENTS (N=128)

72
56
56
54
18
15
14
87
12
43
85
20
22
86
112

Valid
Percent
56
44
43.8
42.2
14
11.7
10.9
68
9.4
33.6
66.4
15.6
17.2
67.2
87.5

16

12.5

Frequency
Iran
Malaysia
Bachelor degree
Level of
Postgraduate degree
education
High school graduate
Once or twice a year
Purchase
Once every 6-7 months
new
Once every 3-4 months
clothing?
Once a month
Do you know what is
Yes
"Capsule Wardrobe"?
No
Yes
Can find essential clothes in
No
your wardrobe?
Maybe
Interested in possessing a
Yes
package
of
essential
No
clothes?
Country

TABLE 2
DESCRIPTIVE STATISTICS OF PRODUCT INVOLVEMENT
To me having a capsule wardrobe is
Mean

Std. Deviation

Important

4.72

0.560

Interesting

4.87

0.441

Relevant

4.17

0.504

Exciting

4.84

0.384

Means a lot to me

4.59

0.747

Appealing

4.64

0.740

Fantastic

4.63

0.697

Valuable

4.17

0.519

Needed

4.66

0.768
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TABLE 3
DESCRIPTIVE STATISTICS OF THE CASUAL WARDROBE

4.2 Stage Two: Design Experiments
This study has only applied the concept of the first three steps
of C2CAD model, due to it was under the research project of
the university with no industrial production ability. Therefore,
the design method includes three first steps of C2CAD along
with the creation of prototypes step. Furthermore, this project
incorporated the concept of multifunctional convertible design
and zero-waste technique in the C2CAD model. It was
developed by drawing upon previous research ﬁndings on
sustainable clothing design and convertible parameter [11],
[13], [22], [35].
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nutrient. The initial goal in sourcing the inner layers‘ fabrics
was to use cotton that is suitable for body health [11].
Moreover, all materials are also recyclable. One of the goals of
this project is to display and use of Eco-fashion material as
sustainable contents. By supporting from Eco-fashion
companies and NGO partners, the researchers evaluated the
five types of fabrics based on the cotton and polyester
materials to make sure they are categorized under the C2CAD
model (see step3, next paragraph, for details). A benefit of
choosing polyester fabrics is its ability to be recycled or burnt
for energy. Cotton fabrics are commonly used in casual
clothes due to their comfort and recyclable (see Table 4).
According to the C2CAD model, the recycling process is
suggested as the most suitable solution for recovering
technical nutrients. Hence, to achieve acceptable quality after
recycling, a combination of two different materials in fibre‘s
structure is not recommended [8]. Moreover, details such as
the type of thread used to sew the clothes can take otherwise
Eco-effective clothing and spoil their ability to recycle [8]. The
need for development in sustainable components is necessary
to allow for truly sustainable clothing to exist in the
marketplace [10]. So, the thread should be chosen as a
biological or technical nutrient. Fabrics and other accessories
must only be sewn with a thread of the same type of nutrient
[8].
TABLE 4
DESCRIPTIVE STATISTICS OF PRODUCT INVOLVEMENT

4.2.1 One - problem definition and research
The problem definition has been discussed in the Literature
Review and Introduction parts of this paper. The problem was
identified as excessive clothing consumption, as well as
increasing clothing and fabric waste. Hence, the main issue is
making a series of essential Eco clothing in women's capsule
wardrobe that helps to prevent from clothing consumption
problem and reduces fabric and clothing waste. The idea of a
capsule wardrobe needs a specific style based on the Ecofashion design approach. This approach is used to support the
consumers‘ daily clothes wearing and get still looking
fashionable. Most parts of this project were done in Malaysia
where it is a tropical country, therefore, the design theme
chosen was ―casual summer style‖ for young women ages 20
to 30 years. Additionally, neutral colours were chosen as a
colour palette. They are not too bright or eye-catching and
sometimes called ―earth tones.‖ The most basic neutral
colours include white, black, grey, brown, and the various
shades of these four [36]. Hence, the design of a capsule
wardrobe was met to show off the fitting outfits concerning
nature. Based on the finding of Radeloff [37], the colour palette
consists of white, nude, beige, taupe, marine, grey, khaki,
olive, navy blue and brown colours were chosen.
4.2.2 Two - material selection and sample making
In this step, materials were selected based on the C2CAD
model. The outer and inner layers of clothes were from the
non-hazardous biodegradable materials; technical or biological
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4.2.3 Three - solution development
In regards to Jin Gam and Cao [11], Eco-fashion design
process does not have effects on the environment. Designers
and manufacturers may have connections with other
companies to solve their environmental problems, for instance,
chemical contents which are used in the design process. It
was difficult to find information about the textile dyeing process
of cotton fabrics in the textile market. Hence, four natural dyes
were used for dyeing cotton fabrics based on the neutral
palette. Global Organic Textile Standard (GOTS) is the leading
set of factors regarding organic fabric processing such as
dyeing and finishing. The researchers achieved GOTS
certified dyes for cotton fabric; Henna, Camellia sinensis-tea
leaf, Turmeric and Myrobalan from the textile market in Tehran
Big Bazaar and used the light olive, nude, beige and ivory
dyes to dye cotton fabrics, respectively. The only mordant
used to help ﬁxing natural dyes in the dyeing process was salt
(NaCl) (see Fig. 3).
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neckline and long/short sleeve, blouse, a mid-length skirt,
jacket with shawl-collar, mini coat with baby collar, mini skirt,
jumpsuit and cardigan. In order to minimize material use and
effort for easy recycling, we decided that the jacket, blouse
and cardigan prototypes without accessories still retained an
attractive appearance. The pattern making was strictly critical
due to the limited size and type of fabrics. Convertible clothes
were the main point of design in this capsule wardrobe.
Hence, all the clothes were made with some detachable parts
using railroad buttons and zipper as attaching or detaching
joints that increased interchangeability. During the sewing
process, the stitches must be durable which can be separated
easily at the end of its usage. After both hand and machine
stitching process been done, we decided to focus on the
simple straight stitch. Because there was no signiﬁcant
difference in the sewn strength between the two normal
straight stitches. So, it was determined that using a normal
straight stitch with a size of six stitches per inch to sew.
TABLE 5
PROFILE OF TEN PIECES OF ECO CAPSULE WARDROBE

Fig. 3. Workshop to make a prototypes
4.2.3 Four - design and creation of prototypes
The prototype was designed and developed by using a 3D
simulation software CLO3D and draping them to find the best
use of the fabrics (see Table 5). The number
of pieces in capsule wardrobe recommend as few as ten to
as many as fifty. As shown in Table 3, respondents (young
women between the ages of 20 and 30) expressed their
interest in having types of casual clothes in their wardrobe.
―Top: No 1, 2, 3‖, ―Blouse: No 2, 3, 6‖, ―Jacket: No 1, 2, 3‖,
―Dress: No 3, 4, 5, 7‖, ―Trouser: No 2, 6, 8, 9‖ and ―Skirt: No 2,
5‖ were more popular items with a good mean more than 4.
Therefore, these 18 popular ones were selected by
respondents but based on the objectives of this study, these
selected clothes were slightly modified in design towards
sustainability and multi-functionality in ten clothes (see in Table
5). In fact, ten types of clothing were designed, but most are
considered multifunctional because of their multiplicity.
Computer-Aided Design (CAD) was applied to the patternmaking and grading process of all the pieces in the Eco
capsule wardrobe. For this study, medium size (38) of the
global standards was used for clothing measurement. The
total study involved the design of ten pieces using jigsaw
puzzle technique. As depicted in Table 6, a geometric area
was fixed to create clothes with minimum or zero fabric waste.
The Eco capsule includes the trouser, two t-shirts with curved

a.

F= Fabric, b. D= Dye, c. T= Thread, d. A= Accessories, e. LF=
f.
Lining Fabric,
DLF = Dye for Lining Fabric

All clothes in Eco capsule wardrobe met the requirements
outlined for the research. They are designed based on the
multifunctional convertible features that railroad buttons help
to this property. Furthermore, the buttons were covered with a
layer of the fabric to have a good appearance. In addition, the
pattern was planned to be detached trouser in the leg thigh
area and become shorts with detachable hidden zipper.
Overall, the wardrobe has a casual look designed to functional
purpose to allow for a sustainable lifespan. Furthermore,
1228
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according to the concept of C2CAD, the Eco capsule wardrobe
with ten multifunctional convertible clothes could be recycled
easily after their useful lifespan to biological and technical
nutrients with a minimal damaging effect on the environment.
Cotton fabrics can either become compost or use for a new
purpose. The polyester fabrics can be melted down and then
remade into new fabric, or burned for energy. The polyester
railroad buttons and zippers can be recycled.
TABLE 6
PATTERN LAYOUT OF TEN PIECES IN CAPSULE WARDROBE WITH
UTILISING JIGSAW PUZZLE PRACTICE

MINI COAT & SKIRT

JUMPSUIT

JACKET

CARDIGAN

SHIRTS

Note.

MID-LENGTH DRESS

TROUSER

Fabric wasted,
Pattern layout utilising jigsaw
puzzle practice

4.3 Stage Three: Evaluation
Constant evaluation of quality and design are an essential part
of the design process. In particular, the quality and design
evaluation consist of the clothing quality of the style,
functionality, appearance, detail design and quality of the
material in Eco capsule wardrobe. Primarily, the researchers
briefly explained the multifunctional features of the prototypes
and the chemical production process of recycled fabrics used
in this capsule wardrobe. The reason was that based on
findings of Reiley and DeLong [38], a common perception of
recycled clothes in society is considered as used or secondhand clothes. The discussion was started after participants
had the opportunity to touch/feel the clothing prototypes with
the researchers available to answer any questions. After
touching/feeling fabrics, as well as wearing clothes and
discussion, we found that Eco capsule wardrobe is perceived
as very casual, good quality and materials, very multifunctional
and comfort, good appearance and colours and nice design
features. This result indicated women consumers could easily
1229
IJSTR©2019
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019

communicate with wardrobe phenomena. Summary of the
results is in Table 7.
TABLE 7
DESCRIPTIVE STATISTICS OF PRODUCT INVOLVEMENT

5 DISCUSSION AND RECOMMENDATIONS
This research adopted C2CAD model, where sustainable and
multifunctional convertible design in clothing design was
applied and produced an Eco capsule wardrobe with ten
pieces made of Eco-fashion materials. Investigation among
young women showed that they agreed with the idea of
possessing a capsule wardrobe, and the answers indicated
that the capsule wardrobe which includes only essential
clothing is an interesting, understandable, and acceptable
phenomenon. Hence, focus on the creation capsule wardrobe
as a catalyst to reduce the consumption based on the market‘
need was reasonable. Also, the importance of incorporating
C2CAD model into the design of the capsule wardrobe
showed positive effects on the people, the planet, and
prosperity. The design process in making Eco capsule
wardrobe showed reduction the amount of harmful chemicals
and clothing waste released into the local community through
1) using Eco-fashion materials, 2) adopting natural dye, 3)
minimizing material diversity and 4) applying zero-waste
pattern-making process. In order to apply C2CAD model in the
Eco capsule design process can lead to reduce environmental
and social impacts. This finding agrees well with that Rumsey
[10] showed this model can help the designer and
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manufacture to identify the material, therefore, the amount of
unsafe material released into the planet and living place which
is threatening health problem of current society could be
reduced. In addition, all clothing was designed in Eco capsule
wardrobe can be recycled and return back to the economic
system instead of burning. Hence, it can help to excessive use
of Eco-fashion material resources, therefore, it can support the
recycling programs and decrease the use of other material
resources and creation of waste which is in findings of Cao
and Chang [13]. From prosperity and profit view, the Eco
capsule wardrobe with multifunctional clothing would increase
clothing utilization, reduce the need to purchase unnecessary
clothes and eliminate clothing waste. Also, findings showed
that creating an Eco capsule wardrobe saves time and money
which can be beneﬁcial incentives for consumer‘ acceptation
which is in findings of Martindale and Lee [39]. Fashion
designers and manufacturers can save money and time to
make Eco capsule wardrobe with focusing on protecting the
environment and making profit with consideration design and
quality criteria through 1) using Eco-fashion materials, 2)
applying zero-waste pattern-making and 3) sustainable
apparel designs process which was in line with previous
researches [11], [40]. According to findings, people can save
money and time, as well as manage their personal capsule
wardrobe toward sustainability according to criteria of this
study such as 1) purchasing multifunctional clothes and buying
clothes made of Eco-fashion materials. Additionally, the
qualitative findings showed that incorporating environmental
considerations into capsule wardrobe design would be a
success phenomenon if the design and quality will be more
considered, which is in findings of Jalil and Shaharuddin [25].
We found that Eco capsule wardrobe is perceived as casual,
good quality of materials, using Eco-friendly features,
multifunctional and good design. This indicated that with
appropriate design and style as well as improving quality, it
can affect consumer‘s perception. In this study, Eco fabrics
and unique clothing shapes were considered as criteria for the
quality. The data suggest that the quality of the Eco materials
was favourably perceived by the focus group and they
expressed a good feeling after wearing and touching them. It
was consistent with Nakano [41] that showed when most
people figure out an item are made of recycled content or
organic materials, they feel better about their purchase and
themselves. Hence, they claimed that clothes are soft,
breathable and comfortable to touch, though it was needed to
have more natural fabrics, as well as a wide range of fabrics.
Comments were in line with Wai Yee and Hassan [42] that
consumers are looking for the good quality in recycled
materials. All participants stated a strong preference for cotton
(Batiste) and recycled cotton (Jean) for reasons such as feel
and wear-ability. Nevertheless, the polyester recycled fabrics
seen as much cool, soft and with preference in pastel colours.
Our ﬁndings resonate well with Inoue and Yamamoto [43]
study that showed Eco-fabrics made of recycled materials
have the same toughness and good quality as the virgin
polyesters. The design and colours combination of the capsule
wardrobe was perceived as appealing harmony and suitable
for casual summer style. However, they were interested in
seeing more pastel colours in the capsule wardrobe. The
attaching and detaching parts in Eco clothes were easily
figured out. Additionally, convertible clothes in a capsule
wardrobe provide a solution to control consumption and
purchase clothes. However, it is necessary to understand
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consumer needs to the target in the fashion market. Therefore,
in this stage, the fashion industry needs to focus on people‘s
demand and Eco-fashion designs for their needs. The
participants liked the railroad button that could easily adorn or
separate pieces. Furthermore, the fabric for the jumpsuit and
its style were also rated highly due to easy to wear. This
suggests that easy silhouettes with simple design added to the
positive evaluation of these outfits which is in findings of
Wagner and Chen [20]. The majority preferred simple designs
in line with current fashion design trends. The finding agrees
well with Gwozdz and Gupta [44] and Sisco and Morris [28]
were indicated that the design of sustainable clothes can be
most attractive with focusing on a simple design. Within
discussions of design features, there was a dissatisfaction
owing to Eco product' s function in the market. This was in line
with previous research [45] that showed people do not have
negative views regarding the appearance of sustainable
clothing. However, they are concerned about the limited
variety of sustainable clothing that could possess bad impacts
on their self-confidence. In this study, participants expressed
good feeling for multi-functionality property of clothes, because
they were able to detach and attach easily. The multifunctionality feature of the Eco clothes in capsule wardrobe
was interesting and rated as nice and suitable for casual
summer style. However, some of the participants mentioned
the concept of Eco capsule-style is too new and modification is
needed in some part of design features. This is in agreement
with the conclusion reached in Cao and Chang [13] study that
showed if people were able to figure out how to use adaptable
clothes, therefore they can accept such clothes. They
preferred to have lining and liked the tying options that could
have the ability to detach and change the clothes appearance.
Several were surprised by the jacket silhouette with different
appearances which was in line with the finding of Koo and
Dunne [22]. On the other hand, the participants approved that
the design style of the mini coat is too young and trendy, thus
it is only considered a fitted silhouette for the specific age
group. The study participants suggested that the sleeveless
coat with shorter in the front is a more casual style.
Furthermore, they commented that the plain fabrics are more
classic and fashionable, though it is not considered a suitable
silhouette for this age group. They suggested printed fabrics
with floral, spots and strips patterns for more casual style. Due
to the small-scale of this pilot study, it was very difficult to
accurately evaluate the cost. According to findings, it is
obvious that fashion and clothing designers should explore
other detail design, as well as styles, to offer Eco capsule
wardrobe to meet fashion market needs. In addition, the
creation of Eco capsule wardrobe included only a few aspects
of sustainable clothing design. Hence, the common casual
clothes in the international fashion market were chosen to
investigate through young women consumers. It is suggested
to study and develop the concepts of design such as focusing
on the culture and religion to make an Eco capsule wardrobe.
According to Crane [46], fashion is defined styles of clothing
worn by specific groups that are considerably influenced by
culture, religion and lifestyle of people. Hence, most fashion
designers are offering new collections concerning the culture
and traditions along with clothing senses of other countries
ever season. Likewise, in the future study, additional options
for Eco-fashion design in many styles are suggested to make
different outfits daily. In addition, studying other methods of
design, the development of style and accessories in Eco
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capsule wardrobe would be highly beneficial for the people,
planet and profit. Furthermore, this study is conducted as a
pilot study for further research regarding the investigation
about consumer‘s willingness to possess Eco-fashion design
especially young women. To identify new subjects and issues
within the ﬁeld of Eco capsule wardrobe in the fashion
industry, a larger population for evaluation and willingness to
purchase is necessary. Furthermore, more research is
required to apply the jigsaw puzzle technique as a zero-waste
approach in mass-production. Based on the results, it was
indicated that the women desire to see more styles and design
regarding Eco capsule wardrobe. Only some of the clothes
created for this study had linings. Therefore, further testing
with linings as part of the long-term stability design and other
styles for making Eco capsule wardrobe would need to be
explored. Us as researchers need to show the existing gap in
fashion education and awareness system about Eco-fashion
clothes. Hence, we can apply it to fashion design education.

6 CONCLUSION
Eco casual capsule wardrobe provided a viable solution
coming from Eco-fashion design side for 1) the reduction
clothing waste and environmental problems in the fashion
industry with respect to the planet and protect the people
health, 2) making a profit through Eco clothing in capsule
wardrobe which can be recycled and return back to the
economic system instead of burning. Additionally, the finding
shows that can reduce environmental and social impacts
during the production of Eco capsule clothing with applying
C2CAD model. This wardrobe supports increases clothing
utilization, eliminates the need to purchase the necessary
clothing and reduces excess consumption, as well as clothing
waste. On the conclusion of the study, it was apparent that this
approach generated significant interest in the motivation of
acceptance a capsule wardrobe made of Eco-fashion
materials. The Eco capsule wardrobe design is recommended
to the fashion and apparel industry. This important approach
has other audiences; students and designers are encouraged
to explore and adopt the framework of Eco capsule design to
create innovative Eco products. Therefore, people can find
Eco multifunctional clothes in the fashion market and make
their Eco capsule wardrobe based on their interests and
needs. Also, ﬁndings can be employed in different types of
apparel products to help reduce environmental pollution and
resource depletion problems related to the fashion industry.
While existing research provided valuable information about
Eco wardrobe, it is suggested to perform some research to
develop and analyse with a larger sample. This step is
essential to get closer to identifying viable in the fashion
market.
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